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PREFACE 


“IK means of lliis treatise it is niv endeavor to bring 
the whole question of town drainage and the purification 
of sewage in a terse and concrete manner before those 
authorities, engineers and others to whom the subject is 
a new one. It is not pretended that the information 
given is by any means conclusive. There are many varia¬ 
tions and features which can be found described in more 
pretentious works on the subject. I am indebted for 
much information on American sewage disposal to 
Messrs. Rafter and Baker in their extensive work on 
‘Sewage Disposal in the United States.* 

“The principal information which I give is bus* ! 
on an experience of over twenty years* connection with 
this work in (ireat Britain, and I recognize that certain 
precautions will have to he taken in a country such as 
Uanada to guard against severe fro.it. 

“I shall be glad to give any further information at 
any time and answer enquiries arising out of these pages 
upon receipt of a letter addressed to the offices of the 
‘Canadian Kngincer.’ “ 

T. AIRD MURRAY, C.K., 

Toronto, 

<Formerly ConsuttniK Engineer to ttie North Eastern Sanitary 
Association. Knutand.l 

t Engineer to the Sheffield Hoard and Khvpl> and Shelley Joint 
Sewanc Hoards. England K etc., etc 



MAIN SEWERAGE AND SEWAGE 
DISPOSAL 


I \ I K O MI'HKA\, (' I 

I’firiMtttm*i I’miimir. Toronto 


CIIAITKK I. 

II) t (* fill “ M'tt «‘| . I ki < * " ,| ppl I r " to tin* |M'M * 

tin* | • IU '\.|| nt "t*W.I|»C l)\ W.llri '.IlNaLO' h\ 111 ! MU' Ot plpr- 
(11 utll'T ' Oiuliuts. 

Tilt trim “ 'I’Waur (It «po",d *' appln ' o|il\ t«< "'Mir pt • 
iis> l)\ lur.ill** ot wIlli ll t hr srw.lkp* drll\r|rd h\ thr *' "t*W 
,iyr "N "trill I" dr.lll \\ till III "tdr| In ' ndrl P lllll'" i. II" I 
hum ,111 hri|| N - 

Although .1 "rurr.inr "\ "trill ill rvrt\ town l- ino^ni/M 
,1" .111 r.irh nr« rsslt\, thr .Ippll' .itmii I*t ""inr s\ "trill "t 

**rw .11* r < 1 1-p*'-,i l i" * * II 1 \ \ r I \ t.lldllv 1" "v:tl 7 nl Hi* pi a* 
tn.d ,tpph< .it 1**11 ot M”A,u;r disposal i> in t.it T .i nrw •" 111 >I * 
m (‘.ill,id.i. 

l'lir .Ililh'-r*- t lurt ,11111 Will hr, t" I l\ -Mr-' "11 tin* linr' 
Mt\ ot "Ollir flirt hod ot 'r\\.lk*r d."po",il. 1" dr"Mthr ,1 > 
"Itnplv .1" po* "ihlr thr l«*.iclinu tr.Pilir- .ippri t.umii^ t > an 
lip tod.ltr d » po mI pi,lilt, thr r\olvrd irsult ot Mm r\ 
jrilriur n| th I*'’tttopr ,uul \ I n' ‘ l H .1 1 tl otdrj to obtain 

s.lt t't«M t‘M \ irslllf" I 1 <>111 -r\\ .1 v* i‘ dl"pO"al It I> 1H‘( «’'Nll\ ’ > 

1 ) 10 .ldl\ I "h-lilrr thr Mlbjn t ot 111 .Mil srurian" 

Haphazard Sewerage Systems. 

Mil'll m >nr\ i- at pir^rnt hniu* thioun aua\ mi C.in.i.l.i 
bv lining out "rwria^r s\ -trui" without an\ i "li"idri ,P i :i 
ot how >IH h -* \ "Iritis Will mrr! trrtaill 1 Vt pi 11 r|nr n t ". It a f 
,m\ lilili* M-w.i^r dl"p«'"al i" toiind nm-sMii Thr (it\ "t 
Tomiuo m y»t\ nun h to thr point. Urn* thr srwris ha\ * 
hrrn l,ml in m ii\ h.ipha/.iul iii.iiiii'M . r.ii h diohainum h»i ,dl\ 
at thr nr.ur"t point to thr lahr trout whi'h thr Mt\ \ warn 
"lipply is obtainrd No i.ur has hrrn takrn to srp.iratr 
storm and >ub>oil watri from thr mwa^r pmprr. h* in r it i" 
now tmind that a l.irm* "inn «»t monrv must hr «*\priK|rd ’ » 


tii-t Mill'll .1 lit! ill i i! 11K <' the geneial mitt.ill of the -y^tnu. 
and piovule Morin overflow -, betoie ,nn m heme of sewage 
pin itit ation nm be adopted Wlulr there may he some 
e\Mi>i' |i»i 1 .11 h of lotethonght in the i ,im‘ of older towns 
sm h as Toronto, tlieio cm hr no cxcm- for towns, wlinh 
aie at present springing. ,o it were, into tnnnn ip.d e\wt 
once, adopting haphazard sewerage s\Menis. li m now 
M 1, i ,, ‘ appjtent to those who have wait lied Hie progress of 
mt\ hygiene that soonn oj later eveiy tommmiity will he 
milled upon to deal with the question of sewage dispo-.il. 

Canada as at Present. 

1 hroug ho111 C aiiada generally tliete has heen up to Hit* 
present no attempt of a serious nature to deal with the 
question ot sewage purification. Throughout the Prnvime 
oi Ontario it is thi' common practne to discharge the tau 
sewage tiom towns min rivers and lakes, otherwise n f a pun* 
water i harm ter, which form ilit' only source fioni whu!i 
drinkin.Lt water can be obtained. 

Town after town on the banks of the St. Lawrence pouts 
its raw sewage into the river, while these towns pump bn. k 
the rivei watei and use n for drinking purpose*, without am 
attempt even at filtration. 

At the head of Rainy River the town of Fort Frames 
contaminates the watei, and the various towns below drink 
the diluted sewage, 

Niagara by the Fake drinks ihe untihered water from he 
river, receiving the whole of the sewage of Mutlalo and oth r 
towns on botlf sides of the river. The intake being above 
the Falls. 

The (irand River, the Thames, and. in fait, all the 
livers on which towns are situated, are sewage contaminated 
and totally unfit as water supplies for domestic purposes. 
The serious aspect of sin h a state ot things i> being brought 
more and more before the people every day. As populations 
itlonjr the river banks im lease, and as people become more 
educated to the fait that the health of a community depends 
to a great extent upon a pure and unadulterated water sup 
plv. so we are beginning to understand that the problem of 
-‘■wage purifn ation is verv nun h with u-. It o a problem 
wliii h must be faied b\ even community in th.' near future. 

Legislative Power. 


The Outano Provincial Hoard of Health, with Dr. 
Hod^eit'x as ihe secretary, is doing a good work in bringing 
bcfoie < omnuinities ihis serious and disgusting state <t 
matters. In several of the most glaring cases thev have 





bit'll ,lbb‘ I <» 1)1UI< ~Mttl< lent p|i sMIK’ t«I Imm! til I .III'I- * h 

•lllthn! lth’s III Ml t. Km It Is go IH’I »lll\ admitted t ll.lt till* Imw - 

t >n i hr siibjrt t i < ■< f u n t * "i lengthening and i ,i’»:« ngidU put 
in tore e. Thr rmviini.il H«>.i i 1 ««t Health i' inlnuloii-n 
untlriS'WrMUf winks Mini othei w<>ik^ «»I m 1 ’ U 
iliMi.n hi over w hn h tin* 1’mvim mI H*»,nd !im\c I'lt.nn 
pmnTs ut ndmmisti at mu . 1 1 < * canted "tit pin* M* alU without 

tln’ir kin w\ ledg e it ml mi main * m sus, «* ii t i i « % l \ a g a t n s i In* 

piun iples ut good 1 i \ g to m ■ i i*i i» l* ni/i' I b\ that Miiiln’i it' 

s nu* admini'iiatne '\'tcm "in li .is ’lint . 11 K *pi «-tl in 

(ireat KiiI.uii, wheie tin* !."< .il t i"\ri nunnt lhuid are fin 
powejc’d to hold publn emptii i**n into inio'tion^ t«• 1 m i‘n^ to 

si’Wt'ril^l 1 , H’W.im' d|spi ism I, tllld W,lt<T slfppK . Mild ill^lM oil 
coiniininit h*"* adopting < eHam standaids m mm h tecpme.l m 

Canada. Again, mi ( ireat Britain tin- pnwri> gt.iuied to 
River Hoards an* t*\tiriind\ n-ftul in pieventing iivei pollti 
lion. They 1 1m vi* tin* power tn obtain in thr law < units . n 
in i n in t ion against any iiinnn ipalit\ or private prison, win* 
contaminates a \\at<‘i i nurse, anil lntln t a tine 'oiuctuiws 
amounting to $i,ooo a month until -m li tiinr a- tin 1 p"llnti m 
complained of erases. 

The addition to thr start t thr Ihuid of Health ot • n 
engineer expeit ui publn w>»ik' piuhlrnis with m 'tall 
compel rnl inspri tois would tend to make thr Roald ot 11 f ■* 11 li 
nioioot m power tot useful \\<»ik in advising anthoiitirs, and 
keeping some < liri k upon tli<‘ work done \ nstrmatic 

report upon the nveis ot Ont.nio and tin' amount ami h*giee 
of pollution from tin’ variolic towns would be nsetnl t«. the 
Hoard .n a basis upon which nun h good work ot a juopa 
gandiM charaetei conhl be etlec ted 

The Excuse for Neglect. 

Some will line say, “ Yon cannot e\pe« t C anada t*» l i¬ 
on a line with (iimt Hnt.iin. Canada is a new rmiitn. “ \\ *■ 
ma\ .^k tin- question, When is Canada going to » ease io la* 
a new coiintr\ : t >i bee aiise it u a new eountrv. is that am 
reason win it should not lie a < lean tonntrv - Canada .t 
some time or another will have to tor tin* line ot i ivili/.iti"n 
Canada is no longer lepieseuted hy isolated wood cabins, it 
has huge eitic’s, prosperous and modern built towns, led with 
* lei trieity and c’ver\ si lentitu improvement "t a utilitarian 
character. C anada must also recognize that it Inn dunes to 
perform in fathering its population, in providing even caie 
for its good health, phvsu.il development and consequent 
happiness This is wlnue tin* prim lples ot hygiene < onn* in 





Sewage Disposal an Essential Duty. 


It has been held in Great Britain, in Germany, in France 
and in other civilized communities that it is the duty of every 
f (immunity borrowing water for domestic purposes to return 
it in a- pure a condition a- it U possible to do -o. In fact, 
that no town has the right, simply because it exists on a 
liver bank, to pollute that river with sewage to the detriment 
of its own inhabitants, and especially to the inhabitants 
below who in turn receive the water at their doorstep-. 


The Results of Neglect. 

The acknowledgment of this duty sixty years ago in 
Great Britain, brought the community face to face with a 
K 1 eat expenditure of money. The rivers once clear and full 
ot fish, even at such towns as Leeds, Huddersfield and Shef¬ 
field had become stygian ferments, fruitful beds of disease, 
nioM objectionable and nauseous. The evil had been done 
-lowly and gradually. Rivers once beautiful turned into 
hideous M’wcts, their hank** impossible to walk along, 
places to he shunned. Xow the experience of other countries 
is writ large before u-. The Rhine, the Danube*, tin* Rheme, 
tin* Thames at London, the Clyde at Glasgow, the Forth 
above Kdinbiirgh. the Tyne at Newcastle, the Mer-ry at 
Liverpool all turned him open -ewer- touting million- 
of gold to re -purify. 


Where Canada May Profit. 

U Canada going to piotit hv this knowledge? And. 
.it the commencement, rv 1 granting the new country excu-e. 
is n going to put it' foot down at once, adopt principles and 
rules nt government which will make mu h a state of thing- 
impossible: Is it going to pie-erve it- rivets and lake-, 

things of joy and he.iutx foi ever?" Is it going to adopt a 
p«»li< \ tor which its < hildien will praise it and be thankful? 
\ new cnuniiy! Why the benefit of being a new country is 
Hiat their e all the experience of the sad mistakes of the old 
to figure from. The extent of Canada, its scattered popu¬ 
lations an* no r\< ins tor delay. F.veryone w ith faith in 
Canada, faith in its future, and with the knowledge ot its 
wondritnl development in the* near past and present, exper*- 
it to go on increasing, expects populations to arise and 
11 vers and lake*, become, even nn»ro highway- of com¬ 
merce and prosperity. 





!> 

Now is the Opportunity. 

Surely now is the til and proper turn* when the miiniiv 
hum reconni/e it ;is a duty to < ease to pollute the beautiful 
lakes and water < outse-, tu retain them as tit and pioper 
sources of water supply. 

it legislation i-. necessary, then legislation must he put 
in forte. Hoards of health must insist upon a st.nid.iul 

of purification. Communities and peoples mn-t he edit* ated 

to the subject, and our children taught in school that it is a 

crime to pollute Cod's water supply, sent for the benefit ef 

llis people for not only this but other anes. 

Typhoid and Water Supply. 

Kpideini^s of typhoid fever are v*onerall\ tin* lesult of 
drinUiliK sewage < oulamilialed watei. Wheievei 'lull 
water is provided, typhoid i- n^uerally 1 ‘oiin.l to he endeinu . 
The typhoid mtei lion is carried b\ .1 spn iti< unm or ba* tllus 
which is tfivrn otV from the patient. The disease ma\ be of 
a mild character in the first instant e, the person having it 
beini* unaware of its present e. Sin h <1 pattern m.iv e\en 
undertake and continue lii' d.nh avoc.it mils ami \ et sow the 
norms of disease broadcast with every direction. 

The 1 a ! h uf t> plioid. w hi« li are n t\eti nil' with the cv ieta 
tmd rent. itt's- In means of M-wm to watei supply 
souu cs. They continue in multipK nt the waVt m m the 
oi.n-Mri matter of the sewage, fiom wlutli tliev ultimatelv tmd 
their wax into pure water. Altlmimh 'tu h watei m.iv appear 
pure enough, as soon .is it m taken into a slightly disordered 
"tmii.u h or intestinal canal, the b.n illtw ^aiii' a fnothold. 
and another patient is attacked or a .nener.tl epidemic m;iv 
<»»♦ nr. This may happen simply through the liii'ini; out if 
a milk pail hv water ftoni a stieam whit h has tneived 
sew an o contamination. 

Milk and Typhoid. 

Th e norms propagate at a nreat rate in milk, and many 
causes «»f epidemic mav he ira«ed to a milk supplx. 1 >111 in the 
first instance the infection is almost nlxvavs obtained 1 >\ th' 
milk utensils coming in coma* t with -invade polluied water. 

Other Diseases Common. 

Tvphoid fever is perhaps tin* nu»Qt important of water¬ 
borne diseases, but diarrhoea. dx^enterv and » lmlcra an* often 
carried by water, and all frequently result fiom sewai*e cui- 
taminated sources. 

Details of enquiries into epidemit s of the above diseases 
are numerous, and many of an interest.ni» < har.n ter imnht 
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bo given, cnnrlusivoly proving how hundreds of lives have 
been sacrificed, and are still being ^o. by providing water for 
drinking purposes known to be. polluted by sewage. 

In a comprehensive volume entitled “ Sewage Disposal in 
the I'nitcd States,’* * a large amount of evidence i> collected 
of a most instructive nature, showing conclusively that 
zymotic diseases and epidemics are peculiar only to those 
towns in America which art' supplied with sewage contamin¬ 
ated drinking water. And, that on the institution of w.*'er 
filtration and by cutting oil the sources of contamination the 
proportion of such diseases at once fell to a low rate, and 
that epidemics practically craved to occur. An interesting 
quotation from the above is as follows; “ In 1SS0 a number 
of large hotels were constructed on the lake beach not far 
from the mouth of the Genesee River. Numerous cottages 
were erected, and these soon gathered about and near the 
river's mouth a considerable smnniei population, consisting 
almost entirely of citizens of Rochester. On Sundays and 
holidays it is no uncommon tiling* for from 25.000 to ^0.000 
people to visit the* lake beach. Drinking water is supplied 
through pipes which lead .1 short distance into the lake, and 
through which at tmvs the sewage polluted water of die 
Genesee River, mixed w ith lake water, is drawn. 

The growth of the summer resorts at Lake Ontario and 
the con-equent drinking In* a large number of citizens of a 
serioiisiv polluted water, lias dire<tlv contributed to nearly 
double the typhoid rate in the City of Km hester. As the 
matter stands a warm May is followed by an iiu rea-e in the 
t>phoid death rate, either in the latter part of the month or 
in the following month of June." The authors com hide: 
“ From the consideration of a large number of cases similar 
to the foiegoing we derive the lomlusion that crude sewage 
should never be discharged into any body of water used a- a 
water supply at any point within the influence of tin* sewage. 
This statement may be* considered th<* fundamental proposi¬ 
tion of modern sewage disposal.*’ 

" Scepticism to be Overcome.” 

An adequate treatment of the systematic work and di-- 
russion on the subject of stream pollution is however im¬ 
possible in the limits of a single chapter. Knuugh, however, 
may have, been said to convince these who have not given 
the* matter much consideration that the subject i- one worthy 
of deep consideration. There an* no doubt many who main¬ 
tain 1 sceptical attitude with regard to the importance «*f 


Authors: Messrs. Rafter & Baker. Published 1 Sc>4. 
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the matter. Hut such scepticism is k i'noi .t 11\ the lesiilt >t 
ignorance or latitude of interest. Hut whatever tie result 
of, it is the one prick which the sewage engineer tiniN v hard 
to kirk aRnin-t. The spirit of ignorant e is to domineer 
Many an honest engineer ''ho in his heart knows e\a« ily 
what the advice is he should Rive, finds it diplomat v 1 1 * pl.iv 
the role of the silent Sliest, and tpiietly takes his oidei - ami 
pocket* his fees, rather than suiter the strain nt attemptin'.; 
to pet-unde a corporation thai they should he pavniR t< 1 
advice and not paying in order to Rive it, 

An eiiRineer of repute m Canada only latelv intornied 
the author in at cents sad and pathetu : '* Ome I had hope *u 
briiiRiiiR the -uhjett of sewage disposal to the ton*. hiP 
now 1 have 1 almost Riven up. I vistted the t >ld Country i > 
see what they weie tloinR there, and raine hack with tons 
information. Hut, if you want to make dollars you mu*t 
Rive the advice the people want, not the advice they should 
have. M 

A tittiiiR rinse to this chapter is the well known quotation 
from Sir Spencer Wells; "Typhoid fever, scarlatina, dipn 
theria, smallpox, whoopmR courIi, can no longer ho luok-d 
upon as natural, providential, or unavoidable. The existem e 
of sin h * preventable diseases ’ is a proot of iRiiotame tr 
neRliRence, and a disRr.n e to the couniry. to the town, to the 
family. ” 


V 
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CHAI’TKR II. 

MAIN SEWERAGE 

The tpie-non nf main sewerage is pc.hap'-, one of the 
hum important nnt’' affecting tin* health of any lomintinitv. 
Sewage in its composition consist" of most of the waste 
products c»t humanity. The human body is constantly taking 
m lornis of poison which it ha- to ih*al with and dis< liaise 
m the' form of effete matter. 1’pon the ability of the con¬ 
stitution to handle' and tomb.it with tlie-e varum- poi-ons 
depends its health state. 

Human Waste. 

Tlieie ts a constant tlu\ or * hange going on in Mic 
tissue- and lianu ot the body. It is held tha* in ten \e.,rs 
the wilt»h* hotly ha- undergone ail entire change, h.is been, 
in fait, renewed with lie-h tis-ue and new tell forma*ion?. 
Tints in ton >eais the material part of a whole popni.iti n 
lia- either passed a- retuse into the atmosphere or down 
the town 'HUT'. '1’lie waste i- represented to a large decree 
h\ tin* tarliomt at id the body is giving oil by <*\piratinn to 
tin* atmo-pheie and by the otganh paititles ab-oibed by 
t lothiiu;. removed hy washing an 1 by the ordinal\ digestive 

piotes-es. This waste lias properties of a to\n ptomaine 
» liar .h ter, which, if they re-enter the human system, art as 

| K M -Oils. 

When the air m a room is vitiated, it is not the* pve-eme 
of the t arbonie at id ga- wlmb affet t- tlu>-e present. The 
tons(Mpieiit las-itude, mi knt*s-, and head;u lie are elite to 
re bp-atliing ami swallowing partn les of effete organic 
matter of a p 1 on- <diarat ter. 'File me.isinr of the car¬ 
bonic gas is oio uulieation of the present e ol nrgamc 

impuritit‘s. Now, ju t as it is ni , u , "iir\ to teinove a vitiated 
air as tpiu kl\ as possible, so is it necessary to remove a 
vitiated volume of water containing wa-te prodm ts. such as 
>ewage. 

What is Sewage? 

Sewage represents the total amount of water supplied 
for domestic* purposes after it has passed through the human 
body, removing with it the internal waste products; also the 
dirt from surfaces of the body, from clothing, house* 
< leaning, -ti eet-wa-hing, grease, etc., from cook mg utensil-. 


« 


i;; 

and. in tact, .ill tin* di-< aided waste which tin- \\at> i *uppi\ 
in passing* thtoiigh tin* t<>\\ ii i aim^ with r Witn tin 
sewage is t art < <1 all tin* elide* 111-»« haters and lesultaut- 
front (liM’ihi 1 . Skin a al<*' Horn -i.iilet t« vi*i and small j» \. 
bat tilt tn»m typhoid and dianluea. etc The whole >nm 
mt,d ot till* sewage, consisting ut a lupin, «ont.mimg a huge 
amount of organic matter t lurnr 1 w it It pm-mis and dis,-|.,- 

gdliis, 111 a oMldlt!ii|| II11 'si .1 till - in Its I 111 mil al « «Ml 11 1 1 li ,i * 1* *tl 

and most habit* to putirtat tion ?v*wagr t<*t ni ^ a vnuahlt* 
ntchis for tilt* rapid giouih *»i disfa-o ^t*i nn ; it will absnib 
tlirin. wlirm’vri it i t*nirs in c mit.ii \ with them In its mid 
they will I'liiw by tin* million 

Scwii^c undergoing putrefaction pmdme, a daugeioii- 
gas. t allrd sewer k->'. which ma\ be «barged with the grim- 
or spot's nf ilisfa-r and calls tin* intri turn <>t d seas,' ,»n i«- 
u ing '• 

Sewage coming into contact with milk, milk utei.sds, 
food and water poisons thrm and render- tlirin dangerous, 
Sewii^o is a necessary fat tor in the economy of existence. 
It has, however, to be dealt with tirmlv and scientihcallv 
removed, totally removed, bv the ipm best an l t lcaue-t 
method po--dde to the wit ut man. 

The Careless Mind. 

When a municipality approaches tin* question «»f 
sewerage (or the getting rid of sewage) there is apt to he 
engendeted a feeling of carelessness, lesulting ftom a 
common idea that ‘‘anyone can lay a sowei.” “There < at; 
be no difticultN in laying pipes under giound with a fall so 
that water runs.*’ So we hear it said, the result being that 
many sewerage systems have been put in roughly, im¬ 
properly, leaky, without sutticient falls, no flushing, no 
proper supervision, and. it is -aid. “We never had smells 
till we got a M'weragr -y-tem.“ “ Our death rate i- now 
higher once we got the sewerage -y-tem” 'The mid 1 t 
main of terse so-called **eweiagt* s\sP*ms is teitainh whim- 
than the beginning. 

What can l)c‘ said of a sewerage system which i> pra«- 
ticallv a disposal system in itself. That is, by means nf 
cateless jointing, defective 1.tying, and. peihaps. hn»kt*n 
pipe's, most of the liquid sewage* is escaping into the mhI 
nc'.ir the houses, near water mains, uhuh may also lie 
leaking, and into which the sewage is dtawn when the* water 
is turned off and the mains emptied. A town built upon a 
sewage contaminated soil, the gmuml air to the! buildings 
supplied from a sewage contaminated source, tin* liquid 
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esi «i|>invr• leaving tlx* >«»luU stranded in tin* sewers ro 
I fit t««f\. buniing rlongated < csspnnls in tlx* street*. sup- 
plying sewer gas in abundance at manhole gratings and 
into dwellings by mean* of plumbing defett*. There i* no 
exaggeration here. Thousand* of dollars have been ex* 
1 ended to obtain the above ie*ults. Plan*. complete plans, 
carefully designed by eonipetent engineers, have been 
handed over and boti hed hy < arele*s contractors, super- 
vised, it at all, in many < ,i*e* by *ome 1o< al person with no 
leal experience of Rood work, but pushed into position by 
some local influence. In other c;hn no proper plans have 
been made, all being left to piecemeal hazird—odd bits done 
at odd times, no regulated plan, no complete s< heme, no 
spe< itication. and practically no knowledge of good work 
of anv kind relating to sewerage. Kverx engineer can point 
to plenty of instance* of the above. Many a coimmmity in 
its heart of heart* know* it i* so. No one really to blame, 
no real culpable negligence, but just cnrelessne** and want 
ot real knowledge of the seriousness and importance of the 
subject, and. perhaps. ju*t a little tendency to sacrifice good 
work in order to guard tlx* sx red dollar m the safe. 

Approaching the Subject. 

When an engineer or an authority ha* to approach the 
problem of main sewerage there are certain defined points 
whit h must he kept in mind. The author will endeavor to 
deal with the*c point* as concisely as possible. 

The Main Principle. 

Sewage must he completely removed from the vicinity 
of the town as rapidly as possible and before time is given 
for putrefactx to commence. Any structure or appliance 
retaining *ewage is against every good principle of sanita¬ 
tion. Retention of sewage mean* formation of *ewer ga* 
and an ndmittame that the s t .\wrs are not capable of doing 
their duty. 

A Complete System. 

No matter whether it is the intention to only lay a short 
length of sewer, or sewer only part of a town, every such 
length should be a part of a general system, schemed and 
laid out on a plan to deal not only with the town’s present 
limits, hut also comprising and taking in districts over 
which the town may have a tendency to extend. As far as 
possible, before laying out a sewerage system, a common 
point of discharge should be fixed upon, a point to which 
the whole of the sewage can be taken by gravitation if pos- 
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sddr, Such ,i point should he well away from tin* inhabited 
part of the town, where sufficient land can be easily obtained 
for disposal purposes in the event of mu h being requited at 
any time, if not at present contemplated. My the use of 
judicious foresight in this instance mmh money tan be 
eventually saved. Kvory community may take it for granted 
that at some period or another sewage purification will 
become a necessity to them. 

The Separate and Combined Systems. 

A ‘‘combined system" of sewerage is one which takes not 
only domestic sewage, but also all the storm road water and 
sub-oil water whn h it i- nete-sary to remove limn a t'»v\n 
The “ separate s\ -trill " of sewerage is when then* are two 
systems laid down, one for domestn sewage, unhiding root 
water and another for pud and -tib-oil water. The sepaiate 
system presents the more up to date and b\ tar tin* hrtvi 
plan. My the combined -\-tem it is ium e^.nv to la\ down 
large diameter p'pe -ewer-. capable of taking e\< e--ive 
torrential rams, and so prevent ro.idu.i)- and * ellars trom 
flooding. These large sewer- dunug tlrv weather an* nun h 
too large for ;Ik* How of dome-tu sewage, the remit being 
that the mean hydraulic depth i- mi -mall and the liquid 
spread over mi great a -ttrfate, u is uu apable of tarn tug 
forward -(did m.itter. Stub -eweis pte-ent channels «f 
piled*iip tilth, through whu h the liquid -impl\ on/e-, the 
tilth not In mg removed until -nine rainstorm mines along 
♦ apable of tln-Inng the mnduits. 

The natural objection to the -epaiate ->-tem t- that at 
tir-t sight it appear-, more < n- \, apparently providing *»»r 
two system- of sewerage. However, the tost i- vei \ hub* 
more, if any, than in the combined. The two lines of pipes 
can be laid in tin* -ante trench when open and smaller di.i 
meter pipe- are required. 

The great advantage of the separate -\ -‘e*n i-. how v* r. 
that il at any time sewage disposal i- requited, detinue 
amount of -eu.ige at the point ot di-ihaige < an be 
figured on. The amount in dry weather -imply represent - 
the water supply pet capita, and in wet weather the wn»er 
-upply. pin- the rainfall on the roof area of the town, width 
at no time amounts to more than three times the dry weather 
flow. On the other hand, if -tortu road and -ub-oil water 
he admitted to the main sewerage system, it is netes-arv 
to -pend alnio-t four tunes ilu* amount on disposal work- 
and build work- on a -tale totally ninth too large to de.il 
with tiu* teal -ewage ol the town. 
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Sewers Should be Self*cieantlng. 

Hy self I leaiising , t lv meant tli.it whenever possible 
gradients and M/rs of m-wcis should be so arranged that the 
cl<*|ivh and vi'lm it\ of tin- flowing liquid should be ^uttu lent 
tt» * .111\ all solid matter with it. It i- appaient that onl\ by 
the adoption ot the separate sWem ran this olijei t be at 
tamed. In main odlei tmg trunk sewers little dithuiiy is 
toiiiui m obtaining a volume of sewage with a miMk lent 
vel«»iM\. Hut in m i tional m-wcis, where the volume is small 
and often intermittent, theie i^ sometime-. diHicnlty. Mis¬ 
takes are otteu made in putting in "t'wrrs tor bian< h wmk 
of too luige a capacity. The velnc it\ aimed at tor Inam h 
sewers should not be less than two feet per mm oml when 
running halt full, hhe following falls, given to inch and 
uatuh fin ular sew»rs, running halt full, w dl produce the 
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following veloi it ie- in feet per second:—q-inch, i in 450 

- I 1 - : 1 in :< o 1 tt. ; 1 in 120-4 ft- • 1 in 75 — 5 ft. 12-uu h. 
1 in ()u) 2 tt. ; 1 in 2bo - 3 ft. ; 1 in lbo 4 ft. ; 1 in ion 

- 5 ft. 

Whenever it is necessary to lay a braiuh sewer, o 1m h 
diameter at a gradient less than 1 in 450, or a 12-inch at less 
than 1 in Poo, producing a vein* ity of le-s than 2 ft. per 
second, some method of extra Hushing should be resorted .0, 

Flushing Sewers. 

A good method of Hushing tor branch sewers is to 
erect at the head of the sewer an automatic discharging tank, 
fed either from the water main or bv collecting bath waste 
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i hr amount ot tin* tlisi harge h«>ultl n«<t hr !r** Ui.in 
7° * gallons I'M .1 ‘) lilt h plpr a fid l,<hNi toi j IJ linh plpr 
I hr ili't lunging >\phnu -honKI hr i .ipahlr i»t thire quain*r 
Idling tin* sewer t•» In* flushed. 


Materials for Sewers. 


For all ♦ onihiitx up 

to 2 i t 1 

» in di 

l.linrtrr. **ti MT’W .tl ( 

ah -k l.i/rtl pipr > an* tin* 

best ; toi 

oSt‘1 * 

tt f» m di.iiurfi'i 

thr • ondmts should he 

hllllt in 1 

• u hr 11 

ot thr egg "hapi 


of either hrukwnik o| tvillton cd » om rrtr St<iill*l\ .ip* 
pi pi*’* ''In ui hi haw a thnknes*. o] ♦ n i -* t equal to i nth their 
diameter .mil tin* *piggot rniU tlur.uled rUrrnalh while 
t hi * sockets art 1 threaded mternalh. There >h«>uhl never *r 
h’^s than ih-inth depth «»f mm krt innai, an I width '•pur n! 
a* Ira't 1 .. tin h i Ir.ir all imind. 

Jointing In Sewers. 

I IK. i. show* a good sound -ew ri plpr joint, math’ with 
grouted yarn stemmed into about halt thr Mukt-i "pair, thr 
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sewen 1*10 WITH 30CffBTS Off HOBO BOO 



scneR ifito ok hmro eeo ntr* aocucer cowries' 

remaining span* being occupied with cement neatly finished. 
The purpose of the grouted \arn is to keep thr pipe in posi¬ 
tion, >o that thr alignment i> trio* an * an rrpial «nt ket spa< <* 
maintained all round the pipe. It also serves thr double 
purpose of preventing cement from running into thr pip***. 
The yarn is first dipped in liquid tement and then stemmed 
into the socket. The cement finish *hnutd he :n parts ot 
one of eement to one of sand. Pure cement i 5 apt to » rat k 
when setting. 

Laying the Pipes. 

Great cart* should In* taken that thr body of all pipe^ 
re^ts evenly on the surface of the trench, and that hole-* be 
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*\*a\atrd .ii ih<• so.kits No pipr nni^f irsi mu it> h,., k*\ 
or ihr ir^ult on Fin - will In* obtain*,! I hi- « mm 

nmnh happrnr'jio talk whrn m-whn air i.nd tit mm k *i 
tomrrtr. or othrr hatd «uit.i«r Tin- handli'dr, -h• *u 1<! hr 
tith'd \\ nil < on< irlr ( # Srr 1'ijl; I ) 

Testing Pipe Jointing. 

It l- *‘\l innrk impoit.int lh.lt all piprs lr trstrd ,*s r* 
thn ( jointing Ijrtoir ,nul jftn thr* air tillrd in Tin plop.■» 
•ilul only ".itt>t,M t"i\ t• -1 i- thr w.itrr trst ‘I 1 In* Irnn'di *t 

M'urr .is I .in! is plu^j^rtl .it tlir l»»\\n riol .mil thr \\ Ii. • l« ■ 
nKtti tiH im t with w.iirr, thr n.iMn.il ^i.ulirni pM'\nhn^ a In id 
ot pir-sinr. At tIn* top rml .1 • uI \«‘.l rlhow pip-- should I r 
tnr.porai il\ tixrd -o as to obtain pirssmr on thr nppri t"iips 
of tin* Initfih. Thr t«*it jl* tIi ot diain miiM hr * apablr nt Irdd 

I n >4 1 hr W.itrr Without fin- Irusi mjhii **t Irak I Ii l ^ i» tlir 

natural tr-t tin* srwrr will hr put to it at an\ tinn* thr Irn^tit 
hrromrs < hoknl in pr.it th « Tlir irasoii t»M tr-»lnm a *noml 

II 111** atlrr tlir trrm Ii |s tillrd l* lll.it thru* i- a t li.iin r ot l|<r 
plprs hrljiK di *» 111 1hr d. alld fVrll hlokru. h\ t.tirlrs, tilling 111 

The man who sip it is n<M nrt t*ss.u\ t-« t.s, srwri i"in*- 
k 1 hr man to hr i.irrful ot Hr • ithrr Mitlm-. tiniu a niriit.il 
or tntir.il twist, or prrh.ip* tioth. Thr mnti.ntni who t.ikr- 
it ;i« an inMilt to ha%r lu> woik lr*tn|, and **.m ‘ .So anil . V v • 

has alw.i\s foil nil his work all n^ht without t r ^ t m 14 , ‘ * i** thr 
M<lt ot in.ill who 1 ai*not takr a thir^htiik; standing lip, . r*l 
is Ir.ilK atraid ot his work 

Filling In Trenches. 

Thr tilling Ot thr trrm firs tripiur* ^irat .air and \\\ . t 
rarrtn! MiprmMon. Main Irn^ths ot -rwrr air nun. d ir. 
rarrlrss tdlnn*. throwing til larkjr Mom*- immrdiat. |\ n\r, 
thr pip»‘s. trrailniK on thr plprs, and laimmiu; 'hr *ait)i 
ht foi»* thru* is sutlu n*nt onvi to piotr. t dirm. h should 
alwa\s hr hornr in mind that a Irnutli ot srwrj |.un:<d with 
(rmrnt forms a n^td tula*. In Idling. |oo-r . .nth should 
tirM hr . airtnllv pa* k<*d around and over tlir pipr«. and n*> 
rnmmiiiK Mmuld (."iniiirni r till thru- air at !*\is! two trn »: 
i*ovrriiiK. 

Manholes. 

Maidudrs should hr built on thr lint* nt muci at .vml 
< ha iijl,* r of >• r;i(h«*nt and <lur«tion. and at d'st.uur* of n-a 
limn than loo frrt apart. Thrsr will allow tin* s,-w.m t• • o 
rxaimnrd at any tunr, ,h a rhar \i»w t hi * >11 < Ii tin* *ruri 
must hr prr-rntrd h' tw‘ , « , n rat !i nianh d**. T!i“\ a!-.. .dl*»'\ 
ot an> t Imkr I>r 1 nrnnovrd h\ thr no* ot drain 1 A 


\\rll-anaimed manhole 'V^trm is a saving ot monry, aiu! 
MUanK against the future breaking up ot tin* road for ex¬ 
amination purpose*. I’m. ; kivo* a useful and t ht*ap form 
ot manhole. Built tin ular, it is very strong, and will stand 
any u cm lit of traftu . Sin h < an hr built of ij-inch brickwork 
with radiated bruk", or in mm rcic riims, either jeinforced 
or ntht’rw hr. 

Ventilation. 

A common prat tin* is to ventilate the >r\\vr^ by moans 
of open I'rntiiiKs over the manholes. In a ttrM-class system 
of drainage, where tho "ewers art* self rleanMim* there i> 
not nm< h objection to this, the sewer ^as i* seldom of 
a charm ter musing any nuisance. The better plan, how- 
* ver, is to provide t lo>e rovers on tin* road surface, and 
provide separate vent-pipes from tin* manholes to the sides 
of roadways, and t arry up b int h iron pipes up the sides 
of buddings t lear of all window > and chimneys, The vent- 
pipes may be tarried in conmition with >»a' lamps, and »he 
organic impurities in tht* sewer >;as destroyed by combustion. 
Special vent pipes are often rt*tiuirt‘d at tht* ht*ad of sewers. 
Sewer beiim generally warm, has a tendency to rise and 
become more concentrated in the higher reaches of a ♦own. 
Ventilation to -• wer- is always necessary, n*lieviim r house 
tittmK' from any undue pressure. 

Mmh more in detail may lit* Mated, hut tht* object hole 
is simply to "how what should ^eneinlly be insisted on in 
connection with a nood, honest and serviceable system of 
M'wrravje. Spetial circumstance^ art* always nrisitm, -uch 
as waterlogged land, running sand, etc., which may require 
special pipes and spet ial joints. If, however. "Utheient has 
he< n *-aid to make it clear that a sound and durable system 
of sewerage is within the reach of every murm ipahty, the 
author will feel that his obiect h is been achieve:! in this 
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THE HISTORY OF SEWAGE DISPOSAL 

In (iro.it Hi it .11 ii in t 1 m* war i > 7 f. an Ait 1 >t I’aih.tinrnt 
0.11110 into ton e, t ailed tin* “Rivets f*.»ltutit»n I’wvi ntion 
Art.'* Patt 1 ,, [idr. j, < nat 1 s 

“Kvery poison who puts, hi i .iin-s i.« [nil hi in t,t 11, 
01 knowin^lx peitmts i»* ho [Hit m, I., t.1 11 hi tn In- i.ni.fd 
into any mam, so as 1.« intertete with its duo nr in 

pnlluto its watets, tho -1»11 cl rotu^o nt am m«in 11 f,«< tui 111 k 
protons t> 1 «111 «ir 1 \, nr any rubbish nr 1 mtlois, nt ,mv nthoi 

waste. or am putrid solid matter, shall bo doomed to haw 
comm.tied .in otfrm o against this 

1**111 II.. par. "Kwiv poison who i ausrs tn tall nt 
flow, or knowingly pemnts tn tall or tlnw m in ho »ann*d 
into .m\ stioatu an> solid hi liquid sowa^o m.ittoi shall bo 
doomod to haw lumimut'd an otlmt e a^inst this A<t.“ 

I*.111 IV.. pal. m: “The fnimt\ » mirt having miisdit- 
t inn in tho plat i* whom any otlont o a.ua.nst this At! is <.an- 
nuttod max by summaiy nidot nqnito am person m abstain 
ltntii tho < Htuinission nt sin h ntVoiuo. “ Tho ponaltx tor 
dotault m tint (ntnplvin^ with such an nrdot is ti\od at imt 
tiinio than yjsn 1 ni i^JSn) a da\ tni even dax diitifi)* uhnh 
suth poi-on is m (h't.uilt. .is tho t mirt max mdei.** 

Tins At t had hot nmo a puhln nonsun, as tho nvots 
of fiieat Hut.un w• * 1 o ^i.idualh hot oimtiK sijnplx nprn 
sowors. 1 ’ievtmis At ts nt Parliament nt a lot ul 1 li.it.n i<-i, 
mu h as “Tho 1‘h.imos (‘nincrv.im v Ati. 1S57.“ had horn 
onat tod. Othor Aits al-n existed h\ whu h an imiirt turn 
(nitld bo obt.nnrd against am porson hi prisons polluting 
a stream and < aiisin^ a imis.imo. Tho nbuvo At t «»( 1 >71>. 
howovoi, was a bona tub* attempt tn [m? m tone tin* irinin 
motulatinn tit a Roxal (‘nmmtssion, 1 allod “The Kiwis Pol 
lutmn Cumini'smn." wlmh had made rxioiotvo enqumos 
into existing methods ot sewage disposal up to dial date, 
anti tixt'd ifitain statulauls to th‘tottnmo imputity in watris 
disc harmed mtn stteams and ttwis. 

Broad Irrigation. 

The earliest mothod ot scw.i^o disposal was natmally 
its applit .ition to land. I.aigr tta'ts of land won* either 


leased or purchased. At Hirmingham (Kngland) the sewage 
tor every 5(10 persons was purified on an acre of land. Thus 
largo m*\v;ihc fauns came into existence, it being - more often 
found that an acre of land was only suffii tent for every mo 
persons. These have, however, been almost universally 
abandoned. Hy this method the sewage was allowed to 
simply irrigate by means of ridge and furrow beds, the land 
being used for cropping. 

Intermittent Land Filtration. 

An improvement in broad irrigation was highly recom¬ 
mended by the “Rivers pollution Commission, 14 called 
"Intermittent land filtration.” Hy this method much of the 
solid matter was precipitated in settling tanks, the land 
divided into plots, so that each plot received a discharge of 
sewage in turn, thus giving the land periods of rest. The 
land was well underdrained, and the purpose of obtaining 
crops was made subservient to the principals of filtration. 
It u found that this form of treatment allowed of an acre 
of ..d for each 1,000 of population. This method also is 
generally being abandoned, although, where labor is fur¬ 
nished without expense, as in connection with public insti¬ 
tutions, as asylums, reformatories, etc., it may still be 
accepted as an economical and useful form of sewage 
disposal. 

Objections to Land Treatment. 

There are several reasons why the above s\ stems have 
proved a failure. The principal ones are : The large amount 
of labor requited; the fact that sewage requires daily treat¬ 
ment, unless accompanied by extremely largo storage, which 
is most objectionable in the case of sewage. The sewage 
should be* treated fresh. It is, therefore, necessary that the 
land shall continue to receive the sewage in both dry and 
wet weather. This means that at times of great rainfall, 
when the land is saturated, it is called upon to deal with 
the maximum flow of sewage. 

It has been found that land continuously treated with 
sewage becomes "sewage sick " The best ot land becomes 
non-absorbent, and will only produce the rankest vegetation. 
Such land requires over one and two year- tor recovery. 

The tillage properties of sewage have also been much 
exaggerated. Many people suffer from a most extraordinary 
idea of the value of water-carried sewage as a manure. The 
fertilizing properties in sewage are nitrogen, phosphoric 
acid and potash. A net ton of London sewage contains:- 



1*4 Mill < 1 . 

Nprogen • • *. ° U] 

IMiosplmrie .it icl - ° 

Pot.i-h. . " ■"** 

\k\\, .w\h nitrogen .it 17 tents, plmsphorn a* ul 7 «etits 
ami poi.ish 5 «ents per pound, the \alin* of the teitili/mg 

ingredients in «» ton of sewage is tlm- h-ss than 4 • ents. 

it we take into .lu'niitit tin* loss ot niti«>grn, tin* most valu¬ 
able element, tin* value when applied to tlu* 1)4*-t advantage 
is not mi.rt* than from t to j tents per ton. W ln*n tlooded 
i>n land tlu* viilut* is pr.utnaily nil. 

Tin* above sow ;i>41* tvptcsonts ,1 daily watei * onMitnpiion 
of about tuity gallons jM*r < apita per da\. As »n ( anatla 
tin* average water «*«»n^ 11111 pti«>11 is about double tins amount, 
tin* value of tin* sewage in this foimtry is even less. 

Chemical Precipitation. 

Sewage disposal lias passed through an age of <-In inn al 
treatment. It having been found that if raw sewage 
allowed to stand in settling tanks, ninth of the snbd matter 
settled by gravity, and was retained in tlu* tanks. Conse¬ 
quently it was felt that if reagents of a pi 4*4 1 pit at i 11 k * har- 

m-ter eould be added to the s,s\a«e a larger propoiti..n of 
tlu* organic solids might be tetamed and tlu* land tieatment 
teiieved of its most troublesome (bits ibis stage °i sewage 
disposal may aptly be tailed “the sludge making epo, li." 
The reagents t hietfy used ate lime, sulphate of alumina, 
and ferrous sulphate. These »ln*innals mtnbme with cer¬ 
tain eonstitutents in tlu* sewage, and m pret tpitatmg dtag 
down the major pan of the suspended matter in the sewage 
in the form of sludge. 

In many eases in Kngland large ehemn al pie« lpitating 
plants have been installed, notably in Sheffield. where some 
years ago ovri weie expended m lime-pit t tpt* 

tating tanks. These and other stidi plants now stand 1011- 
donined, and are giving was to more improved methods 

Objections to Chemical Precipitation. 

The thief objet turns to ehemn al preeipitatmn ate. an 
enoimous amount of shulge is t teated, whuh has stdl to b< 
dealt with. At out* trine it was thought th.it it this sludge 
was dried ami preyed it would be useful a^ a m;imiie. Tilts, 
however, has proved a falla* v. Shettu*hl has been fate to 
fate for yeais with the piobleni of eitliei finding huge 
dumping grounds for its sludge or (.tirving rt light out to 
sea. a tlistame of eighty miles. The treatment of sewage 








by piec 1 pit tint s tnuls to remove timn the sewage the neces- 
s ary organisms cuntlm ivc to the proa-s*, of nitvitic ation, 
this being the process by whit li is purified by filtra- 

ti"n. either through land or artihe lal filters, themu.il treat¬ 
ment. while piec ipitating nun h of the nigamc matter in 
suspension. leaves the oiganu matter in solution in the 
effluent. Heme, sewage, after chemu.il treatment, although 
it may appear clarified, after it is allowed to stand, bet nines 
turhid. undergoes putrefaction, and is -till a favorable 
r.ulus for the giowth and propagation of disease serins. 

Nitrification. 

1 util tin' year 1S77 the process by whit h the oi^.inii 
compounds in sewage were rendered harmless was not 
under "tooth It w;e known that h\ tile aid of -.oil, nitro 

venous ((impounds were broken up and rendered harnile" 
and reduced to their more pitman hums of nitrates am. 
nitrites. It was thought that this process w is one of oxida 
turn, perfoimetl by the action of the atinnsphete. 

In iSSj Robert Warrington lead a paper before the 
Sot iety of Arts, part of which is here tpioted : 

‘*llu* purifying action of s,,il on sewage is piobably 
due to thice distiiut at turns. 1. Simple nitration, or the 

separation of suspended matter. The precipitation and 
retention of ammonia and various organic substances pievi- 
tuisly in solution. The oxidation of ammonia and organic 
matter by the agency of living organisms, The last mode 
of at t : on is nnilteclly the most important, as without 
oxidation the sewage matter must at cumulate and tin* filter 
bed lose its edit at y. It was formerly supposed that the 
oxidizing power of soil depended solelv upon its poiosin, 
oxidation being assumed to occur by Mmple contact with 
the air in the pores of tho soil. \\Y now know that nitrifica¬ 
tion of sewage will take place when passing it over the 
surface of polished pebbles. M 

This discovery that the nitrification of sewage is due 
to the presence of living organisms of the family of bat term 
has entiielv revolutionized methods of sewage disposal. 
It is now found that by a dear understanding of Nature's 
method of work, and by following the principles which 
Nature teaches, not only can the whole of the solid organic 
matter of sewage be destroyed, but a liijuid eftUient 1.111 be 
obtained entirely free from organic 1 onstituents. and. there¬ 
fore, not liable to putrefaction. 

Ibuteria must be looked upon as being governed by 
nun h the same laws which govern other plants and animals. 
They are composed of protoplasm. The differences in pro- 


topl.iMn .in* different es m drgtre lather ilian m kind, .iml 
tin* l.iw ^ which govern tin* protoplasm ot h.utetta goxeiii 
.itnm.il and t»tli«* 1 vegetable pioinplaMit. Mans »»t tin* pin 
tessrs of evet\da\ hti* ate int imaie|\ assnt i.ited with tin* 
spec itit: at 11vnit*^ nt tnai't nigamsiiis; we an* const.mtl\ 
turning wit*. these organisms, and it is now pioved be\i»nd 
dispute that meir presence is not meteh a*« ul**nta 1. hut i^ 
.il)s(diitrl\ ( -senti.d in tin* most ( omnnir.pl.u e npei.it inns, 
li.n t * * I ta, in t.n t, solve Im tiansfoim men nivalin mallet 
into inotg.mh suhstam es. The u hob* ot tin* stable mainite 
plat ed upon land, and wlutli at length disappeats. would 
la* of no use whatevet to plant ltP\ ill 1.14 t, » oithl not pus- 
sihly lx* aljsoihrd hy tin* plants unloss tirsi rt'chti **tl to then 
nmn tal < omponent patts h\ tlx* at turn ot m\ii.xU "t 
hat tri i.i. 

The leaves which tall m autumn and disappeai in 
sprang ar* *, as it wen*, digested by hat tena. and then pm 
dints form ltesh imminent fot new gtowth, and >»» gt\‘* 
ha* k to tin* sod that which was taken tmin it. 

Fermentation, putrefaction, and nittitu .limn an* all ven 
sttmlat pidirssrs, being t hi* tesult of otganiMUs. All 
organic compounds, whether in sewage or othetwisr. ate 
simply composed ot a few mineral elements, held together 
in t omhtnation in the enetg> ot heat. 1 he dec ottipositum 
or rearrangement of the elements is spoken ot as a pnxess 
of nitittu alum when there is a mnn-iston ot the mltogruoiis 
element - with ammonia, nitrons and mtiu and. • .nlnnn 
arid and watei. or, speaking mote genet,ill>, it tna\ he 
said to lx* a process of minernli/ation ot the organic tonus 
of nitrogen, phosphotus, (.ithoti. and hydtogen. dining 
whuh they become finally o\uli/ed nr mtneralt/ed to mtiu 
acid 111N () , ) , pho-phora acid IlljPO,), < arlxmtc an 1 iO> 
and water ill (>). In natute this * »oc ess K'"‘s «*n m tlu* 
supeituial layers ot tlu* • atth. 'em sewage works, m 

propel h constructed tilttatum i built and i v *lilt teil 

so as to ptnvide the most ideal In . in whuh the nt\mg 
organisms nia> exist and di? the gteatest amount ot woik. 

Bacteriological Sewage Disposal. 

The innstnution of special tiller beds on h.u termingu al 
primiples first became a mattei of experiment in the \eat 
1S7J. At that time the M;iss,n bu^etts Fegtslatitie diiec ted 
that experiments of a definite »h.it.n ter should he made. 
To the report then published sewage disposal owe* a deep 
shim* of grattttide. The lesitlts oi experiments of an ex¬ 
haustive natun* became ptthlu property, and tin* whole sub¬ 
ject received an added interest throughout Kutope. V he 
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( xpemnents were mostly earned out with tanks containing 
various filtering media, including coarse gravel and fine 
s,md. r l'he most interesting and useful experiments are 
those by filtration through clean gravel, as the rougher 
tonus of filtering media are better suited to sewage filtra¬ 
tion, stu b being not so easily choked. The results of two 
tank experiments are heie given : — 

Average quality of the effluents form a gravel filter in 
< oinparison with the original sewage when filtering at the 
r.ite of inN, 500 gallons per acre per day (sewage applied 
fourteen tunes a day for six days in the week). 
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Average quality of the effluent front a gravel filter in 
toninansnn with the original sewage after filtration had taken 
place at the rate of 70.000 gallons per acie per day for seven 
months. Sewage applied nine times a day for six days in 
the week. 

(Parts in 100,000.) 
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cess. The liquid starting- at the top reached the bottom 
with the organic matter nearly all burned out. The removal 
of the organic matter is in no sense a mechanical one of 
holding back material between the stones, After twelve 
months’ tontinuod use the filters were as clean as at the 
commencement The liquid flow ing out at the bottom is a 
»le.ir, bright w ater, comparing favorably in every respect by 
both chemical and biological examination with many 
drinking waters. The above tanks were protected from 
snow and severe frost during winter months. 





The System in Practice. 

Since the enquiry into the sublet t .tml 

their report, dated iSui, the prim iph* of nitrification as 
appl>d to sewage has become the gonoi.il basis on vs huh 
the problem has rested. Many plants of an extensive «hai- 
.utei have been put down, and the ptobleni. like all ness 
problems, has shown sotne marked improvement m the 
practice of construction, and sse appear to have now anived 
at a point where sewage disposal has taken up the position 
of .ill ex u t science. 

(iiven an analysis of the constituents of a sewage ami 
the amount to be dealt with, there remains no difficulty in 
the way of an engineer acquainted with the various data 
collected on the subject guaranteeing a plant to any numi 
cipolity which is hound to give permanent satisfaction and 
give good value for the money spent thereon. 

Snow and Frost. 

A difficulty which has been felt in Canada is the ortoit 
the extreme cold of the winters may have upon such a plant. 
That parts of the plant must be guarded against severe 
frosts appears noooss.irx Such par‘s, howevei. «u*« np\ so 
small an area of land that tin* pmhlein «»f proieiiing them 
,s simplicity Itself. An up-to-date system was installed tor 
one of the large suburbs near Beilin (Kurope) lately. Here 
the winters are often very severe. Dm mg last winter the 
temperature reached 7 Agrees below zero Fsihr.. and, 
although the plant had no protective coveting, it was nn 
affected in its working, and continued to give hist < lass 
results. The Massachusetts State Mould of Health spoiled 
mi tho question of cold as follows:— 

-When sand is frozen solidly after draining there still 
remain open pores through whi. h 'he sewage oasily tm.l' 
its wav. thawing to some extent the frost as it proieed' 
After the sewage has drained .i«ai the poition which 
remains in the filter again freezes, but open poies .,•>• still 
left whirl) allow the passage of the n-xt po.Unn et sewage. 
If snow is upon the surface of the filter and sewage is ap¬ 
plied unifortnlv to it. it .s at on. e . lulled to the tu-e/mg 
point, and has then no power of thawmg the Host in the 
upper lavers of sand, and if the weather is vert .old the 
w hole will solidify on the surtaee. effe. tu.dly .losing the 
filter. The two essential . oilduions to the passage " 
sewage through filters in winter ate that sewage shall never 
be put into snow, and that the t.ltem.g mntellal shall he 
open enough to absorb its dose uipidly.' 

The average temper.him* of ^'w.ige in winter ;i" do- 
liveu-d hi work' i' fn*:n 44 to 4- 1 Fahr 
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Sprinkler at Work, Bradford, England. 


fidonet* and ask "when i- thC going to emir” For a time all 
theories of disposal were receivt*d in a spirit of 

scepticism. Imperially in C.reat Britain b it difficult to install 
any plant of an experimental character. There, before a muni¬ 
cipality can obtain the consent of the Local Government Board 
to bortow money on the security of the rat**s a perfected 
scheme on paper, showing - every detail, must be submitted to 
this central authority. This authority is naturally con¬ 
servative in its institution and practice, and one of its duties 


Natural!), it took a considerable tune before larjue cities 
<mild sre their way to accept a new swem of sewage di- 
posuh A system s,> directly opposite in it- principles to tin* 
chemical method cf treatment, generally in vogue. 

At many town- large -um- of money had been laid out on 
systems whith at the tinu* were practically guaranteed to be 
tin.)I -ohitmns of the problem. People beg.m to loose ton- 













is to guard against, local nmunipahties throwing money away 
oa what may re-ult m profitless experiments. 

\\\\ therefore. find that the bacteriological system lor a 
long period \\a> confined to small ellott*. made hv th 
who were able miller to carry out works hv aul ol then ah 
funds, or out of current rate, without a loan consent bring 
required. 

This phase of the problem has now, however, passed We 
tind the Local (iovernment Hoard on even hand em omagmg 
i he adoption of this, the most modern system. Large towns 
in Kngland and Kurope have either adopted the bacteriological 
system, or they are in the process of adoption. Leeds, Man¬ 
chester, Sheffield, Bradford, and m nrc^ of other large town-, 
with even complex sewage discharges, owing to manufm Hir¬ 
ing- waste, have carried out valuable experiments, anil are 
now asking or have obtained powers tor the installation of 
complete systems. 

Processes. 

Bacterial sewage disposal may be divided into two 
system-; (a) “'I’he Contact System;” and tb) “The ( on- 
tenuous System.” 

By the contact system, the liquid sewage is fed mt0 
rectangular tanks containing filtering media. A -enrs of 
these tanks being adopted, each tank is tilled in turn to the 
point of saturation with sewage. Allowed to remain quioMent 
fo: a period of time, and then drawn oiT. This period 1- regu¬ 
lated so as to give the nitrifying organismgrowing on the 
surface of the media, sufficient time to attack and destroy the 
organic matter in the sewage. 1 hose tanks can be on the 
simple or multiple *yMcm. In the firM the tank is undivided, 
in the second each tank is sub-divided, and the sewage 
syphoned from one division to the other, coining into contact 
with a finer grade of media in each division. 1 he great ad¬ 
vantage of the multiple contact system lies in the fact that 
several contacts are obtained in the depth of a single ront-ut 
bed, and practically on the same area. Con-trui tional cost 
is thus reduced considerably when there is insufficient fall 
and g eat purification is required. 1 he whole apparatus for 
working beds of the above character can be obtained of auto¬ 
matic construction by makers who make a specialty of such 
plant. 

By the continuous system, the liouid sewage is not held 
hack in contact for any quiescent period in the filter. It is 
supplied (uniformly) to the surface of the filter in «mall 
doses or discharges, and allowed to percolate -lowlv from one 


particle of media to the other by its own gravity, there never 
being a Mitliiicntly large clischatge allowed, which would 
cause any hydraulic head or weight of sewage in the filter. 
This system, both from practice and observation, the author 
claims as the best; although in dealing with certain forms 
of strong sewage, especially in manufacturing district-, he 
has found that a combination of both the contact and con¬ 
tinuous systems are at times advisable. 

The purpose of this article is, however, to describe in 
mere detail a continuous filtration plant dealing with the 
domestic sewage of a small town on the most economical lines 
roiiM-tent with obtaining satisfaction. 

A System for 2,000 Inhabitants. 

lYc will deal with a town of 2,000 inhabitants with a sup¬ 
posed daily water consumption of 60 gallons per head ; giving 
120,000 gallon- of sewage in dry weather every 24 hours. The 
system will he capable of taking this amount diluted to five 
times during rain period-, any overplu- being treated as storm 
water. 

The system may be divided as follow*:-— 

1. Outfall sewer. 

2. Screening chamber. 

3. Storm overflow. 

Ftc 4 . Bacterial Disposal System 
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Duplicate liquefying tank'. 
Dosing chamber. 
Continuous filters. 

Kffluent. 

Silt heel'. (Fig. 4 "Imw* K' 


j^rnrr.il arrangement) 


Outfall Sewer. 

\\» will take it that the m‘\\uk<* 1- earned t«» a pi -t I 
I m l hv mean. of an outfall sewer capable of taking not "tilv 
,hc drv weather flow hut aim >torm wate. ililuimn l he '</e 
of tin. sewer o, »f course. a -euera«e <l»-.t.o., tie,., ml-, 
upon the amount of surface water taken. If not more 'han 
from ten tone, .he dry weather flow, it w,ll pt-lwhlv n T te 
sented by a 15-inch pipe at a Kradicnt of not h-<. than t in 
coo capable of discharging runmnn half lull SV «allon- per 
minute. This so.wer should enter the land at its hiyhct level, 
and the land should at lea-t present a fall of about m feet 
(, inches for working purpose, from inlet of .ewaue to outlet 

effluent. 

Screening Chamber. 

K inures 5 and 6 -how plan and ..'.non of - reetum; 
Chamber with -torm overtlow arrangement atta.he.l. In tins 
chamber m' o' x o' o' * h* deep, a «r«.tinht iron -cteen >- 
placed of 5 n-inch mch. The purpo.e hem* to keep hark 
such solids as tin cans, srrul.bimf hru.hes. etc., which are 
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lint easily digested by bacteria, but arc ofmn the accompani¬ 
ment ot domestic sewage. 'I’herc is no standard size for tins 
chamber; but in m» ca-e "lunild it be larger than necessary, 
a> it i> desirous to produce a boiling or swirling action in the 
sewage, thus helping to break up the sohds into finer 
particle-:. 

Storm Overflow. 

The storm overflow immediately following the screening 
apparatus i- a simple, but reliable arrangement, by which 
only five times the dry weather flow is allowed to enter the 
wmks. The overplus passing over a concrete weir, {sec 
Y\*X 7), and into a separate sewer either direct to the stream 
^r for partial treatment in a rough stone filter if necessary. 

I he pipe leading to the works is shown o-inch diameter, 
and nuht only he capable of taking ftoo.oon gallons in 24 

Ftc 6 . ScRCMtftNC Chamber 



hours, or 416 gallons per minute, it must therefore have a 
gradient of not less than 1 in 200. 

1 he M/e of the verflow pipe and gradient must he ar¬ 
ranged to take the whole of the overplus, and the length of 
the weir wnli a hydraulic depth of ^-inch. aUo icpre^ent this 
amount. The top of the " U *ung kept *„*-inrh below the top 
of pipe leading to the wo as to prevent a head acting 

upon this pipe and so mcr * natural flow by pressure. 

Liquefying Tanks. 

These tanks are sometimes called ‘’Septic” Tanks, being 
a trade name applied to a envered-in cesspool, in which the 
solid sewage i> allowed to precipitate by natural methods 
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CR05S SeCTION thhough STORM overflow 

platr fixed about t iiu hr- from thr ^rtr. tln^ ^.imb .ib«>ut 
tt tIU hr- above thr U.lt»T-|rVrl .mil dip- .lb*«nt 1 l*rt M ,f * 

i>, d\ of thr tank. It -rrvr- thr double plirpo-r o! pievrilUIIK 
any th-tuib.nn r nt thr Mithur nt thr tank. whil. thr -waye 
entering *it a Irvrl above thr bottom 1 t thr tank, tin I , ^ 1 r 
layer- of pir< ipitatrd matter atr al-o iimli-tui led I h** 
method of outlet 1- at landed m pret i-rl\ -imilar Inn*-. 

The mam prim ipal in tlir-r tank-, 1- to ptrvem a- t.11 a- 
po--ihlr ain mulur diMUtbam o .t thr -rwaip*. Thr pi 
which the -r\\ak;r undetiMM s i- that nf ptlttrtac turn. Ml 
piprrtai ti. n 1- of a -eptir nature, that i- it i> brought about 
by thr aid of bacteria m their rtlnrt t.« break up rtlrtr 'Katin 
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i (impounds. Coii-ftiut'iitly ue «ain from thos L - tanks a more 
liquctied form of sewage. Hut it nui-t be borne in mind, that 
no nitrification ha-> taken place. And the cftlucnt from these 
tank' i' -t.il sewage. though presenting a more desirable ap¬ 
pearance than when it tir-t entered. 

An opinion exist- in some (pinners that -ui h tanks pro- 
vide all that is nece^sirv for sewage purification. They 
accomplish no such desirable end. All that they ellect is to 
prepare the sewage for piintieation by nitrifit ation. In fact 
th«* work done is nothin.tr more nor less than that of the old- 
fashioned, neglected cesspool; in which it was found that or¬ 
ganic solids dissolved, and wtte then absorbed in their liquid 
state into the soil, there t > undergo nitrification. To Mr. 
Cameron, of Kxeter. however. great credit is due for having 
put this action definitely or a scientifically practical basis. 




\\ hini-elf, however. (I<hs not claim that tin- -eptn attmn 
will provide i punfied -ewa^e eminent, without tin* addi 
turn ot nitiitit ation. At the l.xt*tt'i work*- the diluent M >m 
the -cprt tank i- 11 rated mi luderial t ont.ut bed- 

It umilil be a- -ate to di-i liarvp* the eftlnent tioni -optic 
or liquefying tank- into a clear water -mine. a- to l< rd upon 
a dead i area-- in a -cptic -late of putieta* timi. 

Dosing Chamber. 

The do-ing chamber, nr intermittent di-i harue clumber, 
form- an extremclv unpoitant feature m the <ontimious 
bacterial -v-trm, on it- capacitv kmjelv depend- the Mine- 
of the filter. 

1 he capacity is entirely ba-ed upon the Mipei aiea of 
filleting media to be dn-ed : and -hould not p pir ent mop 
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than i gallon- per super yard of filtering area. In other 
word-, should not exceed a Jj-inch of iatu fall nvei the >ur- 
face. 1*i>4, to -how- a -imple form of ine.i-ininwj value by 
means of whit h the dis. liar^e ran be iemulated. f The -i/e >t 
the tank -hown, 2S' <" x 14* x * together with tin 

outlet cli.innel fioin liquefying tank \*** '2' o' y 1 f ' 

KIV C a capacitv of U7 8 gallon-. capable of do-mg the aiea of 
filtering media required. 

Continuous Fitters. 

Figures ii and \2 -how plan and -ettion ot th*' 11-nal 
type of continuous filter supplied. Their total tilter <apadt\ 
should bear the proportion of a cubit >aid of media to eveiy 

*\le--r-. Mather \ Pott-* patent. M.ituhe-ter, F.n^land 
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ifitS gallon- of 'I'U.i.m 1 per J4 hour-. In tin- < .1-1* with i:o, 
000 14 a lion - ot -ewa^c per da\ divided 1 >\ 1 < «S equalling 715 
^i\r- tin* cubic capacity required in c ubic \ard-, 

I’hrer liIti*r- feet di.minor with depth of media 

would equal cubic yard-. A- it i- well to be' over the 
rnaik. the-e ale' the -i/e- he ro advised. The tiltcrinK media 
should be of any hard iiuh--oh)ble matter graded -o that th 1 * 
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AUTOMATIC MEASURING VALVE 

top la\er may ohimm of cube- from 4 to 5 inche>. the centre 
la>**r of liner material of about l-inch tube-, while the lower 
or draining layer >hould be of about pinch tube-. The author 
ha- loiiud tlie-e jjrade- ot media to >4ivt' -plendid re-lilt- with 
dome-tic -ew.iKe. The floor of the filter >hould be under- 
drained with ordinary tile* -ub -oil pipe- made on the' concrete 
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base: i;il <1 r.iiii i ipe- t ;i11 lx* obtained fm tin- puipo.-r at 

a -li.ulitly greater e*\pen-c* than tulmaiy tilt*-. 

ripe- ,nv pi ovidcd ladiatiiig from tin* centre *>1 
eaeli bed to the nut-ide, giving tree acee-- of o\\gcn 
to the body of tin* media. The ciicumfereiu e ualU m;i\ lie 
built of hone> combed hit and miN> biiekumk. It eeonomy i- 
de-ired, then by mean- of rough rubble wall-, built up with 
huge c ube- > t the filteri 11,14 media it-e!f. A- many open air 
-pace- in the wall- a- po--d)Ie -lioiild be provided cun-i-tent 
with -trength. It -hould be noted that the wall- have* no 
water pre--uie upon them whatever, and have mutely to sup¬ 
port the media, which i- inaetic ally >ell--uppnrting om e it 
has seiM J. 

The method of distributing: the -ewage. 1- by 
mean- of automatic' -pi inkier-. The sewage i- discharged 
tiom tin- do-ing tank by mean- of iron pipe ,11ms fitted with 
valve-, -i» that any tiller may be put out of 11-e on neca-ion. 
The do-ing tank outlet being above the* level of the sprinkler, 
the head ot -euage is exerted on a turbine centre, through 
which it pu--e- and is earried into perforated arms, which re¬ 
volving, -pray the -ewage 111 fine particle- over the whole 
-1:1 fate ol the 'liter bed in an even manner. The' cutlet 
c haunrl -nil minding' the filter at tile* base nveive- the 
nitiiticd eflluent. 

Effluent. 

The eTluent tiom the above m,i\ either be discharged 
dnec t into a -tie.mi. or if dr-irrd u-ed for litigation put 
p<-e-. Such an eflluent will be incapable* of < . 111-ing am 
nuisance or undergoing tmtliei put 1 efacti»m. Hut if it is de- 
-i:vd to obtain ab-olute put it v from a bioloKic.il point of 
view, that i- to make it immediately -afe to mix with a drink¬ 
ing water -upplv ; it -lnnikl be further treated by means of 
tint* -and tiller- a are in vnirue for water -umdv filtta- 
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Slit Beds. 

riit iv i-» Mill tin* -ilt tp»in tin* temitK » and 

luj!u*t\ ink* tank - to 1 ie dealt with. Tin- fi»n-i-tmn pnmipalU 
of iniiifr.il. imli--<>lublf ni.ittfi will l)f inn t —,11 llv im\r 1 with 
.1 pv«'p- i lion »>1 oi n.mii tn.it tn 

l‘hf L*fiKi.il plan and -erti.in, 1 i m . i -lmv - -il* !>• d- 
Minph diu; “tit of thf nt-annl with a l.i\fi «>t In lo -i ''mm 
to; tin* foundation-. and nn 1 1 • v dram-. 1 la* mi! -huUf 
d w liai n‘‘d h\ incaih ot hand \ai\e- t * a vli.ura 1 iimiuk 
a Ion n -ule thf bed-. and i> turned into thf hnh m tuni 1“ 
ltif.in- "t haiul pen -P m k w If i f it t - allowed t • * diam and 
f 1 r^ I hf ill ifd -ludi;e b*‘iim diii; out and du< m’o land u- 
tillau,f. l ilt amount ni -dud^e madf i - e\iiemel\ -mall b\ 

tin- pi me-* and KiVf- lntlf m no tiouhlf. 1 In* hi|tnd diaiu 
ini*' 1 1 ‘Ill thr -lud;;e -lmuid l>f lrd ba< k t a util, and lion, 
thf in f pumped b\ a ^ l n a 11 liaml pump b.n k to thf li pft \ m-; 
tank- !>*v neatment. 

Thi- t lii*n complete- a -mall b.oiriml til T i »ti<.n -« hrm** 
which i- well within tin* if u h <a am -mall munu ipala\, and 
should not Mia nioif than *5 p'‘t hfad ot p>•]iul.i* ■: when 
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c . inplftfil. I hf piopniuon- and data ,iho\f niu n a;« pia. 
tu ally thf -ainf t*n a If-- or hiimut population. It. how 
ever, -liouhl hf hoittf tn mind that the i hai.u tfi t-tii - ot all 
sewage are tu>t thf -nine, and heioie am -filled -• ln-nu i 
adopted. om-idfration -lmiikl hf ni\en t > the p.»nn ula i 
- ewa^e to hf dealt wiili, e-prt ia 11 \ with leipud to tnamit.n tin 
im*' w.i-to-, if anv. 
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CHAI'IT.k V. 

ADMINISTRATIVE SUGGESTIONS 

\o matter how neee--ary a -ihenie of .'t’wrr.inr or -ewagc 
dtspo-al may In'* no matter how i.uefully -uc h a m homo may 
be thought out, no matter how will tin* enguicei inn plan- 
may hr made mil ^pe« itn at mu i.uefully draw it, it mu-t 
hr ^ranted that in tin* .ulniim'•nation o* *-tu h a -ihenie it' 
^tratlv dr pr nil -. T h i ^ prat tit ally applies to all 

ailair-. 1 hr idral may hi* in our mmd, hut how to approach 
it in piaitne i- always tin* dit'tn ulty. 

It i- onv purpo-e, therefore. to tabulate a tew -un.ue'tions 
whiih may be at u-e to eommunitie- who have matter- of 
public works in * ontrinplation. 

Obtaining a By-law. 

The tit -t etlort of a corpoiatinn in connei turn with a 
-* .eia.k’e or -ew,u>e di-po-,d -rheme, »:hi-, f ionise, ap- 
pl - to almo-t all m hemes ot public wink- in which loans 
ai recpiiied), l- to obtain the oMi-cnt of the nt»/ni>. llmv 
often doe- it happen that the people ate a-hed to vote upon a 
m heme, whiih l- only put before them in the vaguest po--ible 
nia oner ? 

The autln r ha- in mind a bv law only ri\entlv -nbmitted 
by a lorporatum m C anada for r\ten-ive main m*wci,ikc and 
sewage ili-po-ab upon the detail- of whiih it was impo--ible 
for any citizen to obtain any information whatever, beyond 
th fact that the -rheme o utemplated len.ntJi- of collecting 
'ewer-, and some form or another of sewage di-po-al in n 
certain vague locality, no other information wa- forthcom¬ 
ing. 

1 - it iemarknhle that by-laws are often defeated when the 
i lti/en- are not taken into < oiitidenre? Or it may even be that 
no proper matured -rheme ha- even been -ettled upon by the 
authorities upon which the people may vote. 

It i- -uggo-ted that before a by-law is a-ked for. that 
complete plans of any -ehetue should be first drawn out. That 
such plans should be on exhibit at the City llall, so that 
evervone who take- an inti re-t in the matter should have the 
opportunity of know inn exactly on w hat proposal his vote is 
a-ked. 
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In (irf.it Hrit.im -ui h pi.in- mu-t be nn exhibit tor .it 
Km- t thiee week- pievtou- to ,i public < a n<pm\ a .it which .mv 
objection* r.ti-ed in,iy lx' heard 

The < n-t nt -mil pi.m- i> -in.ill. \ ml the t.u t th.it thev 
ptovide cvri v member t»l .1 < m pnr.ition with the ,ilnlit\ t» 
an-wer any cpie-tinn th.it in.iv an-e, m-ptie- the public with 
OMltldenre. 

In the ca-e of in.mi ‘('lu'i.u'c, »he plan -huitld -how 
every lint* of -e wrr with tin* name- ot tin 1 'tin ts piopo-ed t i 
lx* -cueted. In the ca-e of -ewatje tli-po-.il the l.iiul to be 
occupied. aml ihe ihii.Hti i .m.l «• \i*• ni «<t thf linin' -hoiihl 
hi 1 shown. It i- well al-o th.it the t < rpoi .it mil. tit it i- itece — 
-,iiy to putcha-e .my haul), should have a pi*»\ i-i**n.»l 
ment of ptitcha-e, -o that no ,i11 1 • r ditto uhy in.»> an-e in oh* 
t.lining the land. 

The Appointment of an Engineer. 

All engineer nine hi* either appointed to at t -imply .i - a 
f<>n—ultin,isf engineer .ii««nv with tin- permanent •■ikiiuti ot tin* 
mimic ip.llltv . to lie may he ^iveti sfp.il.lte aiul lull * *»iltr• <1 
over the work from c niumcin rment t< liui-li Ihe airau^e 
inent .t: re.it ly depend- upon tin 1 a hi 1 1 1 \ and -kill ot tin- pei- 
m.inent nttui.d, and whethei In- uidmaiv dune- will allow ot 
him attending t e\ti.i woik o\er and .ih-we the ii-u.d immue. 

In ail u-e-. hoWi-vi, a piopT a.uieomen! -hould he 
til aw u up betWfin the iminii ipaliM and tin- eiu*meei, d«*tm* 

• tig hoth In- chttie- aiul method ot payment. I hi- i- -.Hi-* 
factory til both p.lltie- and pievent- di-pllte- Upon wll.lt lllav 
■ a m.i\ not he thi' i ii't"in, tend- ! 'tn«“'th < ikin^. and 
mutu.il iinder-t.indim-i. 

The .ippointnu it ot an engine. ? ♦<« have till! t }r.11 k<• °V'i 
the works lie h.i- de-i^tted. m iu'ialU pt"\e- tin* ino-t -.Hi.-- 
Jatt.lN -ohlt ion. It till* W - the H'-poll-lhllltN nil to Mie pel 
-on'- -honldei t*n to that pet-on who kn-w- hi- own 
-< heme be-t, ,iml i- tno-t .iiimiii.- »i ali th* is that if !><• a 
-U' ( e-- . 

The t>ld -ay ink* tn.it too many < -*ok- -pod tin' hn«th )- 

very applitahh' to emiiiii't'iinn woik. 

!\,\IlH'tlt to i'llN’itieei- in.iv eitlna hi mad* b\ a < oin- 

nii--ioii -unt hetnn a pel < entan .. the <>'-t ot ih* 1 work-. 

or in thi’ tnim f a lump -um h\ at t anio-ment, based 

upon the amount of hi- own e-tmtate t the total t o-t I he 

hittei iiirthi d fit payment i- the be-\ a- the engineer h.i- 

nii inteir-t ni tin amount- he nia\ li.ivc tiom tune to time, 
to certify due to the ' "HIi.h 1 r-. 111 - etlori- aie en^.i^'d ni 

keeping the to-t within the limit- ot hi- own e-tnnate. 



1 uithi'i. .m eiigmrei i' not tempted to uiulere-tnnate the work 
m tin* ln-i m-tame, wliuh may 1>«* done m order to get wmk 
* oiiniM'in rd .11 • 111\ i ii-t. 'l'lit* eventual him .inn inning’ to 
nun h innic than tin* pielinnuan estimate. A denouement 
rcijini mg <aietul <*\iil.tti.iti<»ri. a- a rule. 

The Duties of the Engineer. 

i In* (-iil; ineer should engage to make .ill preliminary 
plan-, profile-*, spr( ilitanon-, et< , t<» tin* -..m-tuc turn nl tin- 
‘Mioaid ( f 111*.» 11h’’ or other authority having juri-du non. 

lie -hould he prepared to attend all meeting- nt the 
eouneil, to tl i n -* -* and advice with the roi poiatnm 
in airmigmg for carmng on*, the work and obtaining t . n- 
tr.ti t-. 

lie, (*r hi- repietentative, -hould te-t and examine all work 
‘ anted ( ut, and be able front time to tune to teitifv that *m li 
work l- done -ati-f.n torily. 

The number of working visit* an engineei should put in. 
t- an open (pie-non. depending upon whcthei there i- a le-i- 
dent engineer fully employed on the work «»i not. However, 
whether tli(*r(* i- a resident engineer or not, it i- the dui\ i»f 
th** engineer to see personally all line- of -ewer- and other 
Work te-ted before certifying. 

Sewer- i an be and -hoiikl be te-ted aftei they are covered 
up by mean- of the Indraulie te-t. 

No extra umk or ;mv alteration- to the work -hould in 
any (.t-e be made without the written authority of the engi¬ 
neer. The engineer should m all case- obtain the con-ent 
of the corporation before ordering alteration- cau-ing e\re-« 
of expenditure. 

The Duties of the Corporation 

Are not to unduly interfere with the engineer and make 
his life a burden. If an engineer cannot be trusted with work 
m which he i- a -preiali-t. he -hould be got rid of. It is 
better for both parties and better for the work in hand. 

Member* of a corporation -hould not act singly. They 
-hould remember a- individual- they have no lorn- -tnndi. 
When a corporation wi-he- to in-trm t or advi-e with their 
engineer, it should be by properly convened meeting-, at 
which they have power to act. The alderman or councillor 
who buttonhole- an engineer, and would like this or that 
done, is not acting’ in an official capacity unless deputed by 
the council. He should be content to air his feelings before 
hi- brother members, where thev mav or mav not bo listened 
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in; and 11< >t .I* ,t pnvatr membri -t mix. ?ak« upm him « It 
the lum tn» ii- « « t a full yiown t **rp'>iati< *n 

In'ttlti Unit* I •» the on! 1.14 tor -hntlld ,llw.»\s be yMV* il 
through tin- engineer. When in-tnu tmio air yiveu dm ' t it 
may have the ethct ot brlittliny tin- niKimrr in tin- <*1 

the ennttattor. 1\-pe< iall\ i> ihi- ihr < a • ■ when alieiation- 
arc dr'.iinl h\ thr rniitit il. When a « <»r | m > i a f l<»n ‘ld>t- altera 
trolls «»l deviation- dlieM. the\ milM Hieiubei that thr\ ir 
inuvr all rr-poii Mhilitx trntn tin* ruymori ami iie.itr in t }•«• 
mind of tin* Minti.Htnr an opine n that hr max 1 1 r - p.i - - !i"in 
tin line- «>t ilir -poi tIn almn without tlr i nuimmi'' authuiix 


• • 
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Diplomacy on Both Sides. 

A on pni.it e n -hould aluax- hrai in imtul that an * iu:i 
nrer may hr nmir nr le-s ot what i- populailx « alh*d .i iianU, 
thai i" he ha- do itlrtl leaning' *" otir imr «*t thought, and 
a- -uth should hr tiraird temlerlv. (‘air should hr taken 
ct ho piofr--mual tom-. \ on « an ulwax- our r a «‘»od 
sound ei^inrcr. hut xoit tanuot hnllx him. The mail >*>n < an 
bully \ou max hr -me i- imi a -onnd enynuvi and de-» i\e- 
no vc-pect. An engineer -liould alwaxs icniemhcr that Pa'ih 
my; o yarned in briny unwisely doymatn . The ip-lden mb* 
is th.it there i- no rule. What i- tiieani hx tin- i- that 
special (irnini't.im c- and envvtomnent otten lojmte -pet ml 
treatment. I'-eful information max hr yarned h\ h-tenmy 
patientlx n» tin- opinion- and r\pie--ion- ot mfoimation tr< in 
people who know and arc apt to »ontmue to kimxx nioic 
about the lmahty in xxhith thrx have h\rd for xrars than the 
engineer will ever tinil out for hmi-elt. Common -eti-e, a- h 
is called, i- very apt to Ik* very common, and leagued with 
iynorame. Hut a nunmmi >riK' expies-mn of opinion ha 
at lime- been of valuable ils-i-taiue to an engineer ill either 
compleiely altering hi- thouyhi-ont de-iyn or in hnnyuiy it 
clear out of the eddie- of probabilities. 

The axiom which mu-t he kept in mind i-, "Thai * bran 

work is yeneially of a cheap nature . “ "flood work will alwax- 

tommand it- prue in lhe market.” There an* two it-nal 

methods hx width a contract price max he obtained Thrx 
are 1 a ) " The lump Mini u'liiratt lb) *' Ihr quantity 

ha-ed ioutract." 

"Thi Lump Sum Contract.* 4 

In this ca-e it i- the cu-tom for the engineer to prepare 
plans and protiles together xxith a de»t ripiton of the t haracier 
of the xxork called '■ specification. ** He yive- no nica-tiic- 
mem- a- to amount ot material required. 1 he contractors. 
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view ,iih! -indy tIn* dniutncnt-, take thru nun mr.i'Uirmcnt' 
.ml ,nri\c .it wh.it they miisidri the amount nt ir.atrn.il ami 
lahni inquired to ( ompletc thr umk. Tin* advantage nt till" 
"torn i" that it s.ivis thr engineer a lar^e amount nt trouhlr 
ami ir-pMii'ihilit\. The nhiiMtinii" to thr "\-tnu, however, 
air iuan\, Whrii a lorpoiation teicives hid- nr teiidei". 
thr\ i an nrvrr hr Mire that -n* h air h.Hcd mi tltr ".Hire 
amount <1 wmk a;u! maimial Whrn thrtr i- a w tde 'h- 
i repam y m thr tender", it i> impo-Mhlr to "nv that tin* 

"lilt I- rained b\ nnr man hnnu aide In do t hr.iprr w ■ i ,v 
than thr other. nr i- "imply thr ir-ult t t a tal-r e-timaie nt 
thr amount nt wmk trqnnrd The tender- do not thrirfmr 
"land on thr "atm* ba-i-. The lusher tender may hr for thr 
ailu.il amount til wmk trqmrrd, b.iM'd on an exponent cd and 
ittlrllivp nt r-tim.itr of thr quant to*" irquiied. The lower 
tender may hr the tr-nlt of inexprrirm e and mnoram e of a 
pioper method nt taking "itt fpiaiitt'o-s, 

Anam, when it i- left to the lontr.Htnr to take hi" own 
qiianriue- from the plain, he i- apt tu hr Irtt with thr un- 
-ali-taM i\ feeling that ltrni" niav hr lrft out, and In 1 «enrr- 
ally add- a -nni 1 1» t ovrt an\ mu h oirnr- of utd^inriit. 

Thr argument i- u-rd, that it thr emmattor make- a 
mistake. and put- in too low an rMim.itr, it m hi- own f.itth, 
and hr < on-rqnently -utlri". lh'ur\ri. thr (.nnifactor not 
md> "iilhT". hut thr ihai.utri nt thr xx*»rk sutler- inii-ider- 
ahl>. Halt way thmimh a tniiir.id, thr iMtitr.utor ran toll 
whrtlin the wnik i- Guilin to pay nr not. If hr find- that it n 
iputm to lnn-r him tnmiey, thru hi- wludr rth*n> will he 
(entil'd « n Milting down expense", even at the tost nt t*nnd 
work, whenever and whenever he tan pn""dily e-iapc thr 
\ i.n 1 la m r nt the en^ineei. Not him; i" tnnir un ".itt "fat lory 
than tin -mu^lr to obtain tit -1 < la-- work tr ail a man who 
know- that hr is lo-imt ' n main dollar- each da\. '‘'Mir 
lalmirt i- wi rthy of hi- hue. “ 

"The Quantity Based Contract." 

hi thi" r.HC the rn.mnerr a- well a- prep.nim* plan-, 
-pet jtirat mu. etc., al-o prepare- a full li-t of the quantities of 
mnten.il lrqmred thinuttlimif the work. Thi- Hill ot Oitatui- 
tu*-, a- it i- called, itemi/r- e\ery detail of the work. \^.mi-t 
each item thr miittaitot ha- simply to put hi- pm e. linlnd- 
uil’ an n-tnuatrtl -um f<u the laboi imputed. 1 'he addition 
of the -nni" tnumtiu the total eontratt price. Kvrry t on- 
ti.it tor wi"him* to tender i- supplied with a full sheet of these 
(plantit 10 ". I'veiv tender i- iheretore ha-ed on exactly the 
-ante estimate of material. K.irh tender may therefore he 
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'"IIip.Mi'd II«■ t . 1 " .1 \\\l h\ hilt HI till.III. Ih« I *I p-il.dt 01 

It.iv«* the advantage «>! knowing wh.it tin \ u»* nu t o 

rvm it mi ot thr u»ik \n\ r\M.i wink, 1 diminution >t 
wmk. ran hr < orin tl\ and ea-dx .nidii• d. I hi- 1- thr -u in 

\\Iih!i 1 - n«»w K^iirr.illy hr mu adopted in (»irat lint.nil It i- 

advanta^eon- to all partir- tomritird. It bniu- wmk air •’ 
eliao- into thr plain* nt hti-iiir-- r\.n titinh* It 1- U'"*d t"i 
thr enquirer, as m takiliy "Ut r\,n t < j ll a ti T1 1 n * -. hr t.limit.II 
i/r- hint-elf with rVri\ drtail nt III- own uriim.d piopo-mon 
Hr 1 an -tv thr whole t thr wmk in hi- iimnl'- r\r :n nm 
detail even hrforr it l- t nllltlieiii rtl. 

It may hr heir nhjn ted that the engineer ma\ make a 
nn-takr in taking out the qua in it ir-. lYitamh 1 lh* 1- n f 
infallible. Hut rather thr rihjiiiivr make a ii.i-takr than tin* 
mntr.it tor. An> rrrm in thr quantum- 1- irttitmd a- the 
work proceed-. Kvrr> • omplrtrd item i- iiir.i-nit-d and it 
Irs- or more than Ki\rn in thr quantum- 1- deducted tt in 01 
added to .1- thr < a-e nta\ hr. \- a rule it will hr tmind that 
an rituMtrrr will pirp.irr hi- c-tmiatr ot quantum- on tin* lull 
-idr. Hr ha- no iiuhn rmriit to nndrtr-tunatr. It ottrn. 
therefore, happen- that tin* < niupleted woik «o-t- h*-- alter 
briny mr.t-itrrd ii|) than thr t m 1 k: 1 ii;i 1 1 nti.ui hiiii Tin* « 1 
por.itmn Kcttinu. °1 1 mir-r, tin* benefit nt tin* < 1 1 tl• *1 t*m r. 

The Resident Engineer. 

The ir-idrnt rnymrrr. 01 1 lerk of wmk-. a- In i- ottm 
railed. 1- an r--rnti.il in work- of .111 > maymtudr. Ili- 
hu-inr-- 1- never to hr awav timn thr w..ik- while then* ate 
men working Hr -houhl have a yood muln-t.mdiny "I tin* 
pra« tiral trade- employed. Should hr .t « oinprlrnt tudyr ot 
material and workman-hip. lie inu-t have tin* plan- and 
-pe< ifn at ion - *in hi- mind. Hr able to -rt out work. < K •< k 
level-, and mra-uir up. Above all tinny- In* mu-t haw* a 
h;n k-hoitr and an individuality not liahh* tn hr ah- uln-d in 
thr human prr-oii.ilit\ ot the tonir.ntoi. Ill- waye -houhl hr 
of a -uftirirmy. to pirvent him rrhiny up. 11 th-- phil.mthi"pv 
of the rontiaitor for ordin.in imiiton- 

Ahhouyh their uia\ hr tunes when a «lnk ot tin* umk- 
111.iv hr tu- 1 1 tii’il 111 1 onsulrnnu hmi-elt a mm !i tn ir ahh 
man than thr chief riiyiiierr who ha- dr-tytmd tin* w ok. a- a 
simple form ot etiquette, it 1- due to the riujiniri that hi- 111 
-trm non- hr ran led out. 

P ‘vnieiit of -ala 1 \ to the < lerk of wmk- ma\ either ho 
made by thr enyinrrr or the 1 mim il. Tht- hrmy a 111.1 t* 1 
arrangement between ..until and the rn.ynirrt 



On Completion. 


< hi k inplt>;iiui of tin* work tin* engineer -h mid fiitm-h 
tlx* imimil v\1 1 li a romplete hill of «|ii.intme-, -howmn < dearly 
eveiv 1 1 « in tor wlixlt the rnntr.n tor ha- been paid with the 
pine of tlx* -atix\ together with tlx* original bill n| puatit»!x*-* 
in i ortrspomlnu; mlnimx, -o that any diminution ..j addition 
in-i\ <h\ulv -*1.1 nd out. ami lx* audited 

Complete Plan. 

The engineer -hoiild provide ,i mtiipli'tc plan dinwnu; tlx* 
whole * *f the wink a- < .lined out In the i a **' ol -ewei- the 
plan niii-l -how the mrreit position of e;x h manhole with 
it-- depth, ilx* Kiadn nt ot e.x h line ol sower as hud. with all 
jmntiolts tor future < otiix-i txui- lonectK tnatked with 
inea-uienieiit of di-taines ttmu manhole* 

This now i oik liule - what « an only he hn ked upon a- a 
vei\ m ant and general 'inm nt a I>»k -ubie< t 1*he author 
feel - that he has none over mix h k round whnli i- by no 
mean- new to tlx* engineer i\perx*ix ed in piihlir woik-. The 
objpi t however ha- been to put the whole -uhjei t in a o»n- 
» rete fnim. of -oim* value to munx ipahtie- and others who 
ma\ l>e i ontemplatnm work- a-de-< nhed. a- a new venture. 
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